Diffuse lung diseases such as sarcoidosis and fibrosing alveolitis are characterized by the accumulation at disease sites of large numbers of acute and chronic inflammatory cells and these cells are known to play a significant role in the pathogenesis of the disease process [1] . However, remarkably little is known about how these cells are attracted into the local microenvironment. Control of inflammation is now known to involve a number of membrane adhesion receptors, which may be classified into several families, or superfamilies [2] , including the selectins, of which E-selectin (CD62E) is an example, and the immunoglobulin supergene family (IGSF). Examples of IGSF members include intercellular adhesion molecule -1 (ICAM-1) (CD54), vascular cell adhesion molecule 1 (VCAM-1)(CD106) and platelet/endothelial cell adhesion molecule (PECAM) (CD31) (also known as endoCAM). Selectins are believed to mediate the initial rolling of leucocytes along the cell surface and IGSF molecules are essential for the subsequent firm attachment of leucocytes to, and migration through, the cell membrane [3] . In chronic inflammatory disease states, the persistent accumulation and local activation of these inflammatory cells is believed to add to the burden of injury. Upregulation of adhesion molecule expression may, thus, contribute to the persistence of inflammation [4, 5] .
It is now recognized that cellular adhesion molecules may be found in different forms, either associated with the cell surface or as soluble isoforms within the circulation [6] [7] [8] . Soluble forms of adhesion molecules may be produced by cleavage of the molecule or by alternative splicing of messenger ribonucleic acid (mRNA). Their presence, particularly those molecules that are only upregulated in response to triggering by proinflammatory cytokines (Eselectin; VCAM-1) may be used as a marker of active disease. Whether or not these truncated forms are functional is uncertain: they could compete with cell bound ligands and inhibit cell-cell adhesion or, alternatively, initiate a response in a ligand-bearing cell.
This study of the expression of adhesion cell molecules in diffuse lung disease, therefore, had two main objectives. The first was to identify soluble adhesion molecules in the lower respiratory tract using bronchoalveolar lavage (BAL) and, if they were present, to relate them to the type of cell present on the epithelial lining surface. The second Soluble intercellular adhesion molecule-1 (ICAM-1) was detected in all but two subjects. There was no difference in ICAM-1 concentration between disease groups and normal subjects. In contrast, soluble E-selectin was detected in 17 of the 70 subjects and was significantly associated with the presence of lung disease (p=0.0173). Furthermore, the presence of soluble E-selectin was associated with a raised lymphocyte percentage in BALF (p=0.0069). Soluble VCAM was only detected in five of the 70 subjects (two normals, three patients). There was no difference in adhesion molecule expression in lung parenchyma between FA and controls assessed by immunohistology and RT-PCR.
The most striking finding of our study was the universal expression of intercellular adhesion molecule-1 in both normal and diseased lung, emphasizing the important role of the lung in immune function. Upregulation of E-selectin may contribute to inflammatory cell accumulation in chronic interstitial lung diseases. Eur Respir J 1998; 11: 000-000. aim was to characterize the expression of cell surface adhesion molecules in both normal and chronically inflamed lung in fibrosing alveolitis (FA). Although there have been a number of studies of adhesion molecule expression in pulmonary airway disease, both in animal models [9] and in investigations of asthma in humans [10] , conclusions have been conflicting. Very few studies have explored the role of adhesion molecules in interstitial lung disease [11] . To examine adhesion molecule expression in the lung parenchyma we used the techniques of immunohistology and reverse transcription-polymerase chain reaction (RT-PCR) to identify the transcription and translation products of the genes that encode ICAM-1 (CD54), VCAM-1 (CD106), and E-selectin (CD29E) and, furthermore, to compare the expression of these molecules in fibrosing lung disease with the normal lung, which is now recognized to be an immunologically active organ even in the absence of disease.
Materials and methods

Measurement of soluble adhesion molecules in bronchoalveolar lavage fluid
Patients. Fifty four consecutive patients who attended the Interstitial Lung Disease Unit at the Royal Brompton Hospital between July 30, 1990 and July 1, 1991 who required bronchoalveolar lavage (BAL) as part of clinical evaluation (49 at presentation; five who had BAL for the first time during follow-up) were studied.
The group comprised 17 patients with sarcoidosis, 14 with fibrosing alveolitis (FA) (10 with cryptogenic FA (CFA) and four with FA occurring in the context of a rheumatic disease other than systemic sclerosis (SSc)), 20 patients with SSc and three patients with other interstitial lung disease (ILD). The characteristics of these patients are presented in table 1. The 20 patients with SSc included three with no evidence of FA on computed tomography (CT), all of whom had normal lung volumes and transfer factor of the lung for carbon monoxide (TL,CO) values of 76, 78 and 89% predicted. Of the three patients with other ILD, one had hypersensitivity pneumonitis, one had previously diagnosed sarcoidosis with new features suggestive of hypersensitivity pneumonitis and one had pleural and pulmonary fibrosis with previous occupational exposure to asbestosis. Diagnoses were based on typical clinical features combined with physiological and radiological (including thin section computed tomography (CT)) assessment and confirmed by biopsies in 30 patients (13 sarcoidosis, three other, seven FA (5 CFA), and seven with FA and SSc (FASSc)). As a control group, 16 healthy normal individuals underwent BAL as controls (10 males and six females, aged 18-52 yrs, no current or exsmokers; all receiving no treatment). The approval of the Royal Brompton National Heart and Lung Hospital Ethics Committee was obtained for the study of normal subjects.
Bronchoalveolar lavage. BAL was carried out according to standard unit protocol. In brief, following premedication with atropine and papavaretum, routine fibreoptic bronchoscopy was performed. Lavage was undertaken in three regions of the lungs (the medial segment, right middle lobe; lateral basal segment, right lower lobe; and superior segment, lingula) by instilling 100 mL warmed saline in 5×20 mL aliquots with gentle suction after each aliquot. Samples were collected on ice before immediate transportation to the laboratory where the cells were counted, assessed for viability by trypan blue exclusion and pelleted by centrifugation at 700×g for 10 min. The supernatant fluid was then removed, aliquoted and stored at -70°C until further analysis. The cell pellet was resuspended in RPMI 1640 medium (Chester Beatty Laboratories, London, UK) at 2×10 5 cells·mL -1 and cytocentrifuge preparations made using a Shandon II cytocentrifuge (Shandon Southern Instruments, Sewickly, PA, USA). Following staining with May-Grunwald Giemsa, differential cell counts were performed by counting a minimum of 200 cells. Abnormal elevations of BAL differential cell counts were defined using published normal ranges for BAL counts [12] : neutrophils normal range <3%; eosinophils normal range <0.5% and lymphocytes normal range <15%.
Measurement of BAL albumin. The concentration of albumin in BAL fluid was measured using a colorimetric assay utilizing specific binding of albumin with bromocresol green. We used a commercially available kit for the measurement of serum albumin (Sigma Chemical Co. Ltd., Poole, UK), which was modified in order to estimate BAL fluid albumin levels as previously reported [13] . In brief, 1 mL aliquots of BAL fluid were combined with an equal volume of bromocresol green and the reaction allowed to proceed at room temperature for 10 min. A standard curve was generated by treating serial dilutions of a standard solution of albumin in an identical manner. The absor-bance of each sample was measured at 698 nm on a Gilford 2600 spectrophotometer (Corning Ltd, Halstead, UK).
Evaluation of bronchoalveolar lavage fluid for soluble adhesion cell molecules. Two-site enzyme-linked immunoassays (ELISAs) were constructed from pairs of monoclonal antibodies for ICAM-1 (CD54), VCAM-1 (CD106) and E-selectin (CD62E). The assays were calibrated with standard preparations of recombinant soluble forms of ICAM-1, VCAM-1 and E-selectin, which were assigned arbitrary units (1 unit ICAM-1 = 4.5 ng; 1 unit VCAM-1 = 9 ng; 1 unit E-selectin = 2 ng). The detection limits of each assay were: ICAM-1 2.0 U·mL -1 ; VCAM-1 1.5 U· mL -1 ; and E-selectin 0.2 U·mL -1 [14] . The ELISA methodology has been reported previously [15] . In brief, microwell plates (Immulon, Nunc Inc, Life Technologies Ltd, Paisley, UK) were precoated with 100 µL of a 10 µg·mL -1 solution of specific antibody in 0.1 M carbonate butter (pH 8.9). The antibodies used were: anti-ICAM-1 (BBIG-11), anti-VCAM-1 (BBIG-V4), and anti-E-selectin (BBIG-E1). One hundred microlitres of BAL fluid was added to the wells and incubated for 2 h at room temperature. After washing, any bound adhesins were detected by the addition of 100 µL of biotinylated sec-ond antibody (1 µg·mL -1 ), followed by 100 µL of a 1:000 dilution of streptavidin-horse radish peroxidase (HRP) (Amersham International plc, Little Chalfont, UK). The biotinylated antibodies used were: anti-ICAM-1 (BBIG-12); anti-VCAM-1 (BBIG-V3); anti-E-selectin (BBIG-E5). Bound HRP was detected by the addition of 50 µL of the substrate tetramethylenzidine (Universal Biologicals, Kingston Upon Thames, UK). The reaction was incubated for 10 min then stopped by the addition of 0.2 M citric acid. The colorimetric reaction product was measured at 405 nm on a Titertek Multiscan plate reader (Flow Labs, Rickmansworth, UK).
Immunohistology
Subjects. The patient group comprised 11 patients with FA occurring in the context of SSc (four males and seven females; ages 32-66 yrs; seven current or exsmokers, two receiving treatment with prednisolone both of whom were also receiving immunosuppression, and eight receiving no treatment) and four with CFA (two males and two females, ages 42-57 yrs, three current or exsmokers, all four receiving no treatment) who underwent open lung biopsy at presentation for confirmation of diagnosis and staging of activity of the interstitial process. As disease controls, peripheral uninvolved lung was obtained from resection specimens from 11 patients undergoing thoracotomy (eight non-small cell carcinoma of the lung, one secondary histiocytoma, one carcinoid tumour, one scar with dystrophic calcification, seven males and four females, ages 45-79 yrs, seven current or exsmokers, all receiving no treatment).
Preparation of biopsy specimens. Lung biopsies were placed in optimum cutting temperature (OCT) medium (Gurr, BDH Limited, Poole, UK) on small cork discs and frozen in isopentane cooled in a bath of liquid nitrogen. The snap-frozen tissues were stored at -20°C until further use. Sections (8 µm) were cut on a cryostat and transferred to poly-L-lysine coated slides. These were air dried, fixed in a mixture of chloroform and acetone (1:1), wrap-ped in cling film and stored at -20°C until use.
Histology. Sections from all biopsy specimens were stained with haematoxylin and eosin to examine morphology.
Immunohistology. Lung biopsies were examined by immunohistology for ICAM-1 (CD54), VCAM-1 (CD106) and E-selectin (CD62E). In addition we examined PECAM -1 (CD31), an adhesion molecule constitutively expressed by endothelial cells, to enable us to relate the expression of ICAM-1, VCAM and E-selectin to the amount of vascular endothelium present in the lung biopsies [16] .
Alkaline phosphatase anti-alkaline phosphatase (APAAP) methodology was used to identity adhesion molecules in the tissues using Fast Blue (Sigma) as the chromogen. Mouse monoclonal antibodies directed against human ICAM-1, VCAM-1, E-Selectin and PECAM were a generous gift of British Bio-technology (Oxford, UK). Sections were examined by light microscopy for fast blue positivity. As a preliminary measure, we performed a semiquantitative analysis of ICAM-1 expression in all subjects and descriptive assessment of E-selectin, VCAM-1 and PECAM in a subgroup of FASSc and control subjects. ICAM-1 positive staining was graded according to the percentage of alveolar epithelium stained (0-25%, 25-50%, 50-75%, >75%) and all intact alveoli were counted in triplicate for presence/absence of ICAM-1 positivity. Having confirmed the suitability of the methodology, the expression of the four adhesion molecules was quantified by point counting, using biopsy material from four CFA, two FASSc and four controls. Lung biopsies were stained as above, and were assessed by point counting using a 100-point graticule (Graticules Limited, Tonbridge, UK). Whenever a point overlaid tissue, it was scored for pre-sence or absence of test blue positivity. All available consecutive fields were counted. Analysis of counts of cumulative fields showed that variation was minimized after counting 30 fields. The count obtained from 30 fields per adhesion molecule per subject was subsequently used for analysis. The data were analysed for adhesion molecule positivity, both absolute and related to PECAM-1 expression.
Analysis of adhesion molecule gene expression
Ribosomal nucleic acid (RNA) extraction. Lung biopsy samples were obtained from five patients with FASSc who underwent open lung biopsy for confirmation of the diagnosis and staging of inflammatory activity. As controls, a small piece of peripheral uninvolved lung was obtained from five subjects undergoing thoracotomy for resection of tumour (four non small cell carcinoma of lung, one leiomyosarcoma of oesophagus). Lung tissue was stored under liquid nitrogen until RNA extraction.
The lung biopsy material was homogenized using an Ultra-turrax homogenizer (Janke and Kunkel, Breisgau, Germany) in 4M guanidium isothiocyanate denaturing solution and stored at -80°C until RNA extraction. Total cellular RNA was extracted using the single step acid guanidium thiocyanate phenol chloroform method [17] . The RNA pellets were redissolved in water and stored at -80°C after the addition of 1 mL of ribonuclease (RNAse) inhibitor (Promega Corporation, Southampton, UK).
As a preliminary assessment, 1 mg of lung biopsy RNA was subjected to RT-PCR amplification for the constitutively expressed β-actin, to check the adequacy of the extracted RNA and the reverse transcription process. Amplification using primers for the histidyl transfer RNA (tRNA) synthetase gene [18] were used to screen for contamination of the RNA by genomic DNA.
Adhesion molecule gene expression. Gene expression of E-selectin, VCAM-1 and ICAM-1 was assessed using RT-PCR methodology using primers that have previously been described [19] . In brief, 0.4 mL aliquots of the RNA samples were reverse transcribed using AMV reverse transcriptase (Northumbria Biologicals Limited, UK) and then underwent 30 cycle polymerase chain reaction (PCR) in the same reaction tube. The expected sizes of the PCR am-plification products were, thus, E-selectin 236 base pairs, ICAM-1 221 base pairs and VCAM-1 241 base pairs. The PCR products were visualized using 2% agarose gel electrophoresis and ethidium fluorescence.
Statistical analysis
The three subjects who had SSc without evidence of FA on high resolution computed tomography scan (HRCT) scan were excluded from statistical analysis as they did not clearly belong to either "Lung disease present" or "Normal" groups.
Comparisons of groups were made using the MannWhitney U test and the Fisher exact probability test. Correlations were measured using Spearman's rank correlation coefficient, a nonparametric measure of correlation. Because of the size of the groups, data were assumed to be non-normally distributed and are expressed as median and range for each group.
To test the assumption that the groups were not normally distributed, comparisons between groups were also made on both raw and log-transformed data using Student's t-tests and one-way analysis of variance (ANOVA).
Results
Soluble adhesion molecules in bronchoalveolar lavage fluid
To determine whether soluble adhesion molecules were present in BAL fluid we used two-site immunoassays to measure adhesion molecule expression.
ICAM-1 (CD54).
All but two subjects (one FASSc, one sarcoidosis) had detectable soluble ICAM-1 in BAL fluid. There was no difference in the amount of soluble ICAM-1 between subjects with lung disease and normal subjects ( fig. 1) 
E-selectin (CD62E).
In contrast to ICAM-1, E-selectin was only detected in 17 out of 70 individuals (one normal, two FA (one CFA and one rheumatoid arthritis with FA), five FASSc, seven sarcoidosis and two other ILD (one hypersensitivity pneumonitis and one asbestos-related ILD)). The presence of soluble E-selectin was related to the presence of interstitial lung disease (Fisher's exact probability, p=0.0173) ( fig. 3 ). To investigate whether the presence of soluble E-selectin was related to an abnormal accumula- Other ILD Sarc SSc FA Normal tion of inflammatory cells within the lower respiratory tract we examined the relationship between E-selectin expression and abnormal elevation of differential counts of BAL cell populations. Detectable soluble E-selectin was significantly associated with the presence of a BAL lymphocytosis (Fisher's exact probability p=0.0069) (table 2) . There was no association between the presence of soluble E-selectin in BAL fluid and either a BAL neutrophilia or eosinophilia. In patients with detectable lung disease, BAL albumin concentration was significantly higher in subjects with detectable E-selectin (Mann-Whitney U, p< 0.05).
VCAM-1 (CD110)
. Soluble VCAM-1 was rarely detected in BAL fluid, being present in two of the 16 normal subjects, one of the 14 with FA, none of those with SSc, two of the 17 with sarcoidosis and none of those with other ILD.
Immunohistological evaluation of the expression of ICAM -1, VCAM-1, E-selectin, and PECAM-1
The expression of ICAM-1, VCAM-1, E-selectin and PECAM-1 was evaluated semiquantitatively and quantitatively.
Semiquantification. In our preliminary studies, lung material from 11 FASSc, four CFA, and 11 control subjects were examined for surface expression of ICAM-1. ICAM -1 was present in extensive areas of biopsies obtained from patients with FA and controls, and was particularly prominent on the alveolar surface epithelium (fig. 4) . Scattered intraluminal cells also demonstrated immunoreactivity for ICAM-1.
All alveoli were assessed for the presence/absence of ICAM-1. In FA (CFA and FASSc), 96.1±5.8% of all alveoli were positive for ICAM-1 compared with 99.7±0.9% of alveoli from control subjects.
To estimate the extent of ICAM-1 expression, the proportion of the length of the alveolar surface epithelium was assessed semiquantitatively; 13 of the 15 FA and all of the 11 controls showed ICAM-1 positivity along >75% of the length of the alveolar epithelial surface. There was no statistical difference in ICAM-1 staining between the lung of FA patients and that of control subjects.
In our screening studies of VCAM-1, E-selectin and PECAM we assessed the degree and distribution of immunoreactivity for these adhesion molecules. VCAM-1 positivity was occasionally seen in a patchy distribution around Fig. 3. -Soluble E-selectin (CD62E) in bronchoalveolar lavage fluid (all subjects). Each point represents one subject. ∆ : patients with systemic sclerosis who had no evidence of fibrosing alveolitis. The association between detectable E-selectin and the presence of interstitial lung disease was statistically significant (p=0.0173). The presence of soluble E-selectin in BAL fluid, as determined by two-site enzyme-linked immunosorbent assay (ELISA) in all subjects where BAL differential cell count was available, was strongly associated with an increased percentage of lymphocytes in BAL fluid determined by cell counts on cytocentrifuge preparations of BAL fluid (p<0.01; Fisher's exact test). The micrograph is an example from a patient with fibrosing alveolitis in association with systemic sclerosis. E-selectin expression was detected using alkaline phosphatase anti-alkaline phosphatase methodology with fast blue as the substrate. The distribution of E-selectin positivity was patchy, and was found around moderate and large blood vessels. Internal scale bar = 100 µm. blood vessels. E-selectin staining was patchy, and was found related to moderate-to-large blood vessels. Rarely, some E-selectin positivity was observed in the interstitium in FASSc subjects ( fig. 5 ). PECAM-1 staining was widespread in both FASSc and controls and was predominantly interstitial, with sparing of the alveolar epithelial surface.
Quantification. A quantitative assessment of adhesion molecule immunoreactivity was performed by point counting of lung parenchyma from six FA patients and four controls using monoclonal antibodies to ICAM-1, VCAM -1, E-selectin, and PECAM. The results are shown in table 3: there were no differences in the amount of adhesion molecule staining between patients and controls for any of the four adhesion molecules used. When the results were related to PECAM positivity, the lack of statistical difference between patients and controls persisted.
Adhesion molecule gene expression in open lung biopsy specimens using RT-PCR
Expression of mRNA coding for E-selectin, ICAM-1 and VCAM-1 was detectable by RT-PCR in lung tissue derived from each of five patients with FA and also from five controls ( fig. 6 ). No attempt was made to quantify mRNA expression with this technique.
Discussion
This study has shown that soluble adhesion molecules, cell surface-related adhesion molecules and mRNA for ICAM-1 (CD54), VCAM-1 (CD110) and E-selectin (CD-62E) can be identified within the lungs of patients with diffuse lung disease. We found that soluble E-selectin in BAL fluid was the only adhesion molecule present in greater amounts in disease than controls. Strikingly, with this one exception, no significant differences between diseased lung and controls were found for any of the indices of adhesion molecule expression, suggesting that adhesion molecules play important roles in the normal function of this immunologically active organ. This is consistent with the observation that the normal lung contains large numbers of T-cells that carry the phenotype of the "memory" subset of cells [20] which are capable of an enhanced response to recall antigens (CD45RO+), and is likely to be important for immune surveillance.
Adhesion molecule expression and lung inflammation
In order for inflammatory cells such as neutrophils, eosinophils, lymphocytes and monocytes to migrate from the vascular compartment into disease sites, these cells must first adhere to the endothelial surface prior to their migration into the interstitium. Upregulation of adhesion molecule expression has been postulated as a factor in the persistence of inflammation [4, 5] .
Our studies have confirmed the presence at both the transcription and translational level of E-selectin, ICAM-1 and VCAM-1 within the lungs of patients with fibrosing 
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lung disease and also in normal controls. Furthermore, we have been unable to establish any quantitative difference in expression of these molecules between normal and disease. This suggests that the normal lung is actively involved in trafficking of inflammatory cells into the interstitium. As this does not result in pulmonary disease it is likely that these mechanisms are part of normal lung homeostasis.
The results of this study did not demonstrate increased expression of adhesion molecules in lung fibrosis and there are two possible explanations for this. Firstly, it was not possible to quantify the density of adhesion molecule expression using immunohistology. It is, therefore, possible that, despite the similar distribution of adhesion molecule expression in normal and diseased states, that at the cellular level there were major differences in the numbers of molecules expressed at the cell surface. Secondly, it is possible that the source of control material, lung peripheral to a central tumour, was not truly normal. This cannot be excluded unequivocally. However, the lung in this region was normal to light microscopy and well distant from the proximal malignancy. It is unlikely that local responses to the tumour would have had such a widespread effect on the remaining lung.
It is also possible that it is expression of the ligands for the adhesion molecules on the surface of the immune effector cells which are the prime determinants of traffic to disease sites. In this regard, inflammatory cell ligands such as the leucocyte adhesion molecules (β 2 integrin CD18 combined with one of three different chains (leucocyte function associated antigen (LFA-1) (CD11a); Mac-1 (CD11b); and p150,95 (CD11c))) and IGSF member macrophage ICAM-1 (CD54) have been shown to be upregulated in diffuse inflammatory lung diseases [21, 22] . Therefore, the relative contributions of adhesion molecule expression and inflammatory cell ligand expression will require ultrastructural studies to provide a more detailed elucidation.
Distribution of adhesion molecule expression in the lungs
Although the expression of E-selectin and VCAM-1 was, as predicted, restricted to the endothelial surfaces, the striking feature was the very widespread expression of ICAM-1 along the alveolar epithelium. This observation is similar to the findings of MONTEFORT et al. [10] of ICAM-1 expression along the length of the bronchial epithelium in normal and asthmatic subjects. Widespread epithelial expression of ICAM-1 may be involved in the pathogenesis of epithelial cell damage which is widely regarded as one of the first abnormalities to occur in the pathogenesis of fibrosing alveolitis [23] .
The significance of soluble adhesion molecules in lung lavage fluid
The most striking observation in our studies has been the finding of large amounts of ICAM-1 and, in selected individuals, E-selectin in bronchoalveolar lavage samples. ICAM-1 was found universally and was detected in equivalent amounts in normal subjects and in patients with a variety of pulmonary diseases characterized by chronic interstitial inflammation. This universal presence is consistent with the immunohistochemical findings of widespread ICAM-1 expression on the alveolar surfaces in both disease and control groups. The significance of this shedding into the epithelial lining fluid is not clear but may well represent a control mechanism to prevent a persistent and prolonged adhesion of inflammatory cells to the epithelial cells.
In striking contrast to this universal expression of ICAM-1, soluble E-selectin was detected almost exclusively in patients with pulmonary disease and was strongly correlated with the finding of excess lymphocyte numbers on the epithelial lining surface. The expression of E-selectin on high endothelial venules has been proposed as an important factor in the development of vascular leak [24, 25] . Consistent with this, albumin levels in bronchoalveolar lavage fluid from pulmonary disease were significantly higher in samples that were positive for E-selectin when compared with disease subjects without detectable E-selectin. Increased vascular permeability is a rational explanation for our finding of an adhesion molecule that is known to be expressed almost exclusively on endothelial cells. Its absence from normal lung lavage fluids would be consistent with the absence of vascular leak and would also explain why no soluble molecules were observed despite their presence on normal endothelial cells examined by immunohistology.
The restriction of soluble E-selectin to disease states suggests that soluble E-selectin may be useful as a marker of disease activity, but this needs to be explored further.
The association between E-selectin and a raised percentage of lymphocytes on the epithelial lining surface is intriguing. The ligand for E-selectin is sialylated Lewis x (CD15s) and related structures [26] which is found in abundance on neutrophils and monocytes. E-selectin also mediates adherence to a subpopulation of "memory" T-lymphocytes bearing the cutaneous lymphocyte antigen that appear to be selectively recruited to inflammatory/ immune reactions in the skin [27] . It is possible to speculate that E-selectin mediates the recruitment of a similar subset of T-cells to disease sites in lung disease.
Our studies found no relationship between the expression of E-selectin and neutrophil influx in contrast to studies of MONTEFORT et al. [28] examining patients with perennial allergic rhinitis in whom increased expression of E-selectin was found in the patient group. The functio-nal roles of adhesion molecules at disease sites still need to be elucidated, but at present it would appear that the major value of identifying a presence of soluble adhesion molecules such as E-selectin and VCAM-1 lies in their use as markers of inflammation and they may indeed provide more sophisticated indices of change in inflammatory state in response to therapy. These roles will need to be defined with more longitudinal studies.
In conclusion, we have demonstrated that the adhesion molecules intercellular adhesion molecule-1, E-selectin and vascular cell adhesion molecule-1 are present in normal lung and in patients with fibrosing alveolitis. We have been unable to identify differential expression of these adhesion molecules, which would have suggested that their regulation played a key role in the pathogenesis of fibrosing lung disease, but rather suggested that they may play a role in normal lung homeostasis. The association of the soluble adhesion molecule E-selectin with a lymphocytic alveolitis requires further study.
